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and beginning fatty degeneration of many epithelial cells in
the functionating tubules. Some of the cells were necrotic, but
still in situ, others had become detached. No mitoses were
found in the epithelial cells. There were no casts. Many
glomeruli showed a marked thickening of the tunica propria of
the capsule. The capsular spaces of many of them were
dilated and filled with coagulated fluid, sometimes containing
a few red blood corpuscles.
Throughout the cortex there were a large number of areas of
cellular infiltration of considerable size. The larger ones
showed considerable new formation of young fibrous tissue in
the center. These areas were always perivascular, usually near
glomeruli. In many places cells similar to those found in these
areas were also present alongside the vascular loops of the
glomeruli near the hilum. The cells were partly lymphocytes,
frequently, however, larger cells with large vesicular nuclei
which were often more or less distorted. Nuclear figures could
be found in some of these cells. In all foci a few very large
cells with large protoplasmic bodies filled with coarsely gran-
ular materials were encountered, the granules staining dark
brown or almost black with osmic acid. The larger arteries
were surrounded by thick masses of old hyaline fibrous tissue,
but there was no endarteritis (Fig. 5).
Sections of the liver showed much fat in the liver cells and
also some in many endothelial cells of the capillaries. In a few
places there was a slight cellular infiltration of the periportal
connective tissue.
The experiment shows that, in spite of the fact that
this dog took the poison for 4% months only, the lesions
in the kidneys were more marked than those in the lead
dogs that had been under observation for a year and
longer. The bichromate of potash, therefore, seems to
promise for future experimentation along these lines.
Although the lesions were so much more severe, the urine
in these dogs nevertheless did not contain at any time any
appreciable amount of albumin. Only once cells were
discovered in the sediment which looked like renal epi-
thelium.
The experiments will be continued in the hope of ob-
taining still more marked lesions of the kidneys, of pro-
ducing more definite disturbances in circulation with
consecutive hypertrophy of the heart, and of obtaining
some information about the relation of renal and vascular
disease in chronic nephritis. In none of the experiments
so far has any definite arteriosclerosis been present in
the affected kidneys or in any other part of the vascular
system except some evidently old accidental lesions.
I believe these objects can be accomplished by still
more cautious administration of the poison and by con-
tinuing the experiments still longer than has been done
heretofore.
Publication of my observations at this early stage may
seem to need some justification. I hope, however, that
it may contribute to dispel erroneous conceptions in re-
gard to the value of this work, especially in reference
to human pathology and to encourage others, with per-
haps better facilities at their disposal, to undertake in-
vestigations along the same lines.
ADDITIONAL NOTE.
Since the foregoing was written guinea-pig No. 5
died on Sept. 7, 1906. It had received the same treat-
ment as guinea-pig No. 4. It had not taken any more
lead since May 10, 1906, except a few small doses in
August. Postmortem examination showed in both kid-
neys very many just visible retracted scars in the cortex
underneath the capsule. They were placed about equal
distances from another. There were no adhesions be-
tween cortex and capsule.
On microscopic investigation they proved to be areas
of new formed fibrous tissue with considerable cellular
infiltration. Most of the tubules in these areas show a
marked atrophy. There is little fat in the epithelium
of the atrophie tubules. The epithelium in all other
tubules does not show any lesions either in ordinary
specimens nor in those prepared with the Flemming
mixture (Fig. 2).
In concluding, I wish to acknowledge my indebtedness
to the Eockefeller Institute for Medical Eesearch for a
grant of money which has enabled me to do the experi-
mental work reported on in this paper.
RHEUMATISM OF CHILDHOOD.
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In the early days of medicine, every disease was at-
tributed to the flow of an acrid and poisonous humor to
the part affected. This crude pathology has a partial
survival in our modern terms, rheumatism and ca-
tarrh, both of which have their origin in the Greek [unk]
to flow.
It is interesting to note that almost all that is indefi-
nite and vague of disease to-day is embraced by one or
the other of these terms.
It has been comparatively recent since certain phe-
nomena appearing in childhood came to be regarded as
manifestations of rheumatism. Before this, rheu-
matism was not believed to affect young children. Once
admitted, however, to the diseases of childhood, rheu-
matism comes now like all diseases newly recognized
and taught to be the too quick diagnosis.
I do not agree with the statement in certain text-
books to the effect that rheumatism in young children
is more likely to be overlooked than to be confused with
other conditions. In an endeavor to teach a broader
conception the tendency has been, and still is, to mul-
tiply the number of diseased conditions having relation-
ship with rheumatism and to base the diagnosis of the
latter on any of these so-called manifestations, pro-
vided they have past, present or future association with
real or imaginary pain.Cheadle, whom many of our text-books follow, saw in
every child a probable case of disease. He asserted that
it was one of the commonest diseases in the wards of a
children's hospital with which he was connected. What-
ever influence atmospheric condition may have in pro-
ducing rheumatism, it is not unfair to assume that a
considerable number of these London cases were due to
"fog."
Granting that we are indebted to the English authors
for giving us a broader conception of the disease as it
appears in childhood, isn't it possible that this concep-
tion has even been stretched? In connection with the
rheumatism of adults, the protest that there is too
"much of a muchness" may now easily be hushed, since
a number of writers are clearing up much of the con-
fusion by intelligent and satisfactory classifications of
both acute and chronic joint affections. As these
studies progress, the trend is to limit the term "rheu-
matism" to certain cases of acute polyarthritis having
symptoms more or less definite and constant. In the
terminology of disease, chronic rheumatism is finding
fewer and fewer applications. Many disorders once
obscured under the latter name are being separated and
placed under new or readjusted headings. This work,
no matter how commendable, has for the most part left
Read in the Section on Diseases of Children of the American
Medical Association, at the Fifty-seventh Annual Session, June, 1906.
Downloaded From: http://jama.jamanetwork.com/ by a University of Iowa User  on 06/16/2015
the child-types out of its consideration. Certainly it
would be an equally welcomed accomplishment to de-
termine just how many of so-called multi-manifestations
of rheumatism have a positive connection with the
disease. For a number of good reasons, no one is fully
ready for a demonstration of this kind.
Disclaiming at once any attempt to leave the im-
pression that this paper will settle any of these ques-
tions definitely, I still hope that the subject as presented
will provoke discussion sufficient to bring about elucida-
tion of at least some of the points to be raised.
ETIOLOGY.
In the study of acute rheumatism, one of the most
discouraging things is the number of theories that have
from time to time been advanced in explanation of its
origin. It will not be necessary or profitable to discuss
all of these theories. No matter how plausible some of
them at one time seemed, the plausibility of any par-
ticular theory came rather from the confusion existing
as to the nature of rheumatism than from the fact that
the theory satisfied the etiology of the disease as we
understand it to-day. From accumulating clinical ob-
servations the evidence points very strongly to the in-
fectious origin of the disease. Pertaining to this in-
fection, however, there are, broadly speaking, three
views :
1. In England, Poynton, Paine and others feel con-
fident that they have settled the whole question as to the
infection. They have isolated from the joints, blood,
and, after death, from the valves of cases regarded by
them as acute articular rheumatism, certain cocci grow-
ing in pairs or chains, which, when injected into rab-bits and monkeys, produced arthritis, and sometimes
endocarditis, and twitching movements resembling
chorea. Since these organisms are capable of producing
the above results, the workers regard them as the special
and the only bacteria concerned in causing rheumatism.
For this class of bacteria they have created the special
name Diplococcus rheumaticus.
2. The majority of bacteriologists and clinicians in
this country, where the work of the English observers is
not generally considered conclusive, do not believe that
the special cause of rheumatism is yet known. The
cocci isolated by the English workers are here looked
on as secondary invaders in a disease, the infection of
which, though probably specific, has not yet been discov-
ered. The importance of streptococci in producing cer-
tain articular and endocardial lesions is well known, but
these streptococcal lesions have not been proven to be of
a truly rheumatic nature.
3. In addition there are many careful and observing
men who regard the infection in rheumatism as some-
thing engrafted. They believe that autotoxic agents areprimarily concerned. These toxins formed in the ali-
mentary canal as the result of disordered digestive
functions, produce disturbances in metabolism and
alteration in the tissues. The body suffering these ef-
fects of autointoxication has its vital resistance lowered
and is therefore subject to microbic invasion. The in-
fection is not considered the same in every instance by
these writers, and though occurring in many cases, it
is regarded as accidental rather than incidental.
Whatever is ultimately proven right as to the infec-
tion, there are certain predisposing and determiningfactors worthy of consideration. Exposure to cold isgenerally admitted to act as an exciting cause. Chilling
the surface of the body contracts the superficial vessels
and thereby produces a congestion of the internal
organs. Thus it interferes with the elaboration of the
internal secretions of the organs, and, as Shoemaker1
suggests, of the muscles as well. These results are in-
tensified if the body has been previously overheated.
The conditions resulting may be considered as favorable
for the entrance of infection as for the development of
autotoxemia.
Heredity is persistently, and no doubt correctly, given
as a predisposing cause. It is well to remember, how-
ever, that self, and too often professional, diagnosis, is
entirely untrustworthy in establishing a family history
of rheumatism. Almost any obscure or obstinate pain
is likely to be classed under that term.
Of equal importance with heredity is environment.
The disease is more frequent in localities marked by
sharp changes in temperature. High and low altitudes
show some exemption.
Malhygiene as to clothing, housing and food predis-
poses to rheumatism. One attack of the disease almost
invariably means another and recurrent attacks.
MANIFESTATIONS IN YOUNG CHILDREN.
Eliminating scurvy, pyemic arthritis and the sore-
ness and stiffness of joints and muscles caused by cruel
clothing, coddlings and bouncings, the cases of rheu-
matism occurring in nurslings are reduced almost to nil.From the eighth year onward an attack of rheumatismin a child resembles more or less closely the adult type.We now find the moderate or high fever, the sweats, the
migratory arthritis, and in fact almost all that goes to
make up our idea of the disease. It is more especially
to cover the period between early infancy and the eighth
or tenth year that a number of phenomena in combina-
tion and sometimes even in isolation, have been brought
forward as manifestations of rheumatism.
Of the conditions to be regarded at times as mani-
festations of rheumatism in the young, the following is
a partial list compiled from various modern writings:
"Growing pains," "wandering pains," gastric pains andpleuritic pains, torticollis, tonsillitis, chorea, tics, nose-
bleed; subcutaneous fibroid nodules; erythemas, es-pecially nodosum; cardiopathies, including endocarditis,
myocarditis and pericarditis; nephritis, asthma, bron-
chitis, pleurisy, pneumonia, Graves' disease, menin-
gitis, conjunctivitis, keratitis, iritis, eczema, tetany,
chilblains, herpes, urticaria, purpura, psoriasis, aciddyspepsia.
Though not including all the conditions, which in
one combination or another have been regarded as mani-festing the disease, this list is probably complete enough
to show that the coveted broadened conception of rheu-
matism prevails.
ENDOCARDITIS.
Some few of the above conditions occur so frequently
associated with rheumatism that the connection can not
easily be denied. The most important of these are the
cardiopathies, particularly endocarditis.
Now that the connection has been fully established it
seems high time that a little more stress were put on
the possibilities of error resulting from a too close as-
sociation of -our ideas of endocarditis with rheumatism.
There are a number of infective processes, such as the
influenzal, tuberculous, gonorrheal, typhoidal, strepto-
coccal, etc., widely different in nature from rheumatism
and capable of producing arthritis and endocarditis.
In childhood the distinction between any one of these
1. N. Y. Med. Jour., Feb. 24, 1906.
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processes and rheumatism is, at best, not always easy.
With any preconceived idea that the associated condi-
tions of arthritis and endocarditis invariably point to
rheumatism, mistakes will be common.
CHOREA.
The relationship between chorea and rheumatism has
been by many writers considered a close one. Poynton
and Paine2 have again raised the discussion on thisquestion.
They believe that, while all chorea is not necessarily
rheumatic, the great majority of cases are to be regarded
in that light. They believe, moreover, that they have
been able to prove the connection by showing that the
special micro-organism of rheumatism, so regarded by
them, can be isolated from choreic cases. If we are
convinced that Diplococcus rheumaticus is the specific
bacterium of rheumatism we are in a much better posi-
tion to accept the conclusions of these writers in their
studies of chorea. They admit, however, that the spe-
cific organism may not be found except in suitable cases
of rheumatism. They say:
Suitable cases are limited to acute and severe ones in which
the lining membrane of the serous cavities are greatly dam-
aged, or in which the type is malignant. Sero-fibrinous peri-
carditis and malignant endocarditis are excellent examples.
No matter how much we would like to agree with
these writers, in order to simplify the many problems
of rheumatism, it seems to me that we must admit that
Cole's3 point is a good one, which raises the question of
a terminal or secondary infection in these cases on which
Poynton and Paine based their studies in seeking the
special cause of rheumatism. Lacking a number of
points in the proof that Diplococcus rheumaticus is the
special bacterium of the disease, these men have ap-
parently only been working in a circle in their efforts to
show the rheumatic connection of the several conditions
in which they were able to find it. The fatal cases of
chorea discussed in their paper were very probably
mixed infections. The case of meningitis reported in
the same paper was almost certainly one of convalescent
rheumatism infected with pneumococci.
Bacteriologically, then, the connection between chorea
and rheumatism has not been proven. Clinically, the
« evidence is far from convincing. The majority of Eng-
lish and French writers maintain that the relation is a
close one. But even here opinion is by no means unani-
mous. "Gilles de la Tourette, Charcot, and others, after
many observations, were convinced that this relation did
not exist." The German authors, as a rule, hold out
against the view that chorea and rheumatism are re-
lated. Spiller,4 among other neurologists in this coun-
try, thinks the connection has been much exaggerated.
In most of his own cases of chorea he was unable to
establish any rheumatic history.
There are, too, certain differences in the behavior of
chorea and rheumatism, which, taking the view that the
conditions are in any sense closely related, will be hard
to explain. While rheumatism is of common occurence
among negroes, chorea is rarely seen in that race. In
certain localities where rheumatism is endemic, chorea
is not proportionately increased, and in fact may be met
with but seldom. In other localities, like some parts of
Texas, rheumatism is almost unknown, though chorea
2. "Nervous Manifestations of Rheumatism," The Lancet, Dec.
16, 1905.
3. N. Y. Med. Jour., March 17, 1906.
4. "Symptomatology, Pathology and Treatment of Choreiform
Movements," The Journal A. M. A., Feb. 11, 1905.
is by no means infrequent. Before puberty chorea oc-
curs more frequently in females. The same is true of
rheumatism, if we regard the so-called manifestations at
this period as not too shadowy for diagnostic purposes.
At and after puberty the number of cases of chorea oc-
curring in females, as compared with cases ocurring in
males, is even more decidedly increased. But at about
this period of life, when the symptoms of rheumatism
are more clearly marked than in childhood, rheumatism
is more frequent in males.
These facts, coupled with our knowledge that not an
inconsiderable number of cases of chorea occur during
pregnancy; that an attack may follow emotional strain
or fright; that accredited reports of cases following
some one of the exanthemata are not infrequent; that
chorea sometimes develops immediately after slight in-jury or surgical operation, would all seem against the
opinion that there is any close connection with rheuma-
tism.
TONSILLITIS.
That acute rheumatism is often preceded or accom-
panied by an attack of tonsillitis is an observation made
by many writers. The relation, however, between the
condition of the tonsils and the development of the
rheumatic attack can not be fully determined until the
bacteriology of the latter has been more fully worked
out. Till this is done it will be well to keep in mind
the possibility of a mistaken diagnosis in these cases of
arthritis following tonsillar inflammation and disease.
Almost every day some new evidence is brought forth
emphasizing the importance of the tonsils as an inlet of
infections which result in a number of pathologic con-
ditions. We know that it is not an uncommon thing
for a patient with tonsillitis to have aching limbs and
pains about the joints. In the adult these aches andpains are rarely so marked as to be regarded in the light
of rheumatism. On no better evidence, however, the
young child, in which little is required to direct our
minds rheumatic-wise, may be subjected to salicylic
drugging.
The predominating bacterium in tonsillitis is almost
always the streptococcus. Cole has proven experimen-
tally that streptococci, when injected into animals, pro-
duce arthritis and endocarditis. Packard5 and others
have reported a number of cases of endocarditis follow-
ing tonsillitis. In these cases there was no evidence of
rheumatism. Morse6 reported four cases of nephritis,
two of them in children, due to tonsillitis. To none of
these latter cases was there any history of rheumatism
attached. Moreover, Morse found these cases after a
brief observation, and concluded, with every reason for
being right, that such cases are more common than is
known.
Keeping in mind the experiments of Cole, the chief
organism concerned in tonsillitis and the fact that in
man arthritis, endocarditis or nephritis may occur either
singly or combined, following tonsillar infection, we are
ready, I think, to see how an apparently mild case of
tonsillitis may be followed by a general, though perhaps
moderate, streptococcus infection. But unless we be-
lieve that there is no such specific disease entity as acute
rheumatism, and that all cases classed under that name
are no more or less than streptococcus infections, it
seems to me we must admit that a considerable number
of these cases of arthritis, with their complications de-
veloping in the wake of tonsillitis, are as far from being
5. Paper read at Assoc. American Physicians, 1899.
6. Archives Pediatrics, May, 1904.
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rheumatic in nature as are the cases of acute pyemic
arthritis of infants.
What makes confusion still easier is the fact that ton-
sillar infection, with its resulting complications, is, like
rheumatism, very likely to recur.
ERYTHEMA NODOSUM.
The rheumatic connection of erythema nodosum be-
lieved in by many of the older writers, and more re-
cently by Cheadle, is not confirmed, according to some
of the present-day writers, by closer clinical observa-
tions. In the absence of opportunity to make anything
like wide observations in this disease I ought probably
to withhold an opinion. But that discussion by those
of you, who have had a larger experience with erythema
nodosum, may be brought out, I want to suggest that
this disease, too, is only another of the variable strepto-
coccus infections of which the tonsils are the usual port
of entry.
Two years ago AbtT reported three cases of erythema
nodosum to this section. In none of these cases could
a history of rheumatism be established. What was espe-
cially interesting to note, however, was the fact that the
one case which -Abt had opportunity to observe from the
very onset of the present illness, was treated by him ten
days before in an attack of membranous tonsillitis. Bac-
tériologie examination proved the latter condition to be
a streptococcus infection.
The findings in a single case of any disease may prove
but little. At the same time, in a condition like ery-
thema nodosum, the nature of which is the subject ofdiscussion and the absolute knowledge of which is
meager, close observations may suggest along what lines
profitable work may be done, and may, at least, be taken
as so much evidence pro or con prevailing opinion.
Finger, moreover, has already found streptococci in
the inflamed tissues of erythema nodosum, and the same
author, after a number of observations, concluded that
the disease was a septic process. A few more studies
like Finger's and Abt's will almost positively separate
the disease from the rheumatic class and may prove it
to be no more or less than streptococcus infection usu-
ally following tonsillitis.
As to the many other conditions considered among the
manifestations of child rheumatism I have at this time
very little to say, except to express the opinion that one
by one they will be taken away from this connection
until rheumatism will come to mean not everything,but something, or nothing.
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BOSTON.
Knowledge of the disease, which is here termed rheu-
matic fever, for reasons to be set forth in the course of
this paper, has been recently much advanced by certain
experimental work and the criticisms on it. The ad-
vance, both from the incompleteness of the evidence and
7. "Erythema Nodosum," The Journal A. M. A., Nov. 12. 1904.Read in the Section on Diseases of Children of the American
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the difficulty of judging as to its final value, is some-
what fraught with confusion. The lack of definite
knowledge of the etiology of the disease was one of the
motives for this paper. A second motive was the failure
of many standard text-books fully to appreciate the
marked peculiarities of this disease in early life as dis-
tinguished from adult life.
The clinical study of a number of cases was under-
taken, in the hope that it might bring forward certain
peculiarities of the disease in childhood, and that thesepeculiarities might throw some light on the question of
etiology, or might at least form a basis for further study.
NOMENCLATURE.
The word rheumatism has been so much abused that
some authorities advocate discarding it altogether. It
has been applied to almost every condition associated
with pain in the joints, muscles, fibrous tissues, and
nerves of the body. In proportion to the progress ofknowledge of these conditions, the terms rheumatism
and rheumatic have been applied to a constantly de-
creasing number of conditions. Special progress hasbeen made in the detailed study of joint pathology, with
the result that many conditions, particularly of a chronic
character, which were formerly included under the term
rheumatism, have been relegated to their proper place in
classification. Finally, this term, from the point of
view of those engaged in classifying joint diseases as
such, came to be limited to those conditions of arthritis
which were supposedly due to infectious processes.
Further objection to the use of the term rheumatism
could still be made, on the ground that the condition of
arthritis has been shown to occur in a variety of infec-
tions, such as scarlet fever, gonorrhea, septicemia, etc.,
and that for this reason the word rheumatic loses its
significance. Consequently, it seemed to many authori-
ties far preferable to discard the term rheumatic as ap-plied to infectious joint conditions, and to substitute
the term infectious arthritis as covering the entire
group.The use of this term, infectious arthritis, ha3 its ori-
gin in the study and classification of the joint diseases
as such, and it would be improper to use it to describe a
disease which is not a disease of the joints as such. If
there is a disease of which arthritis is only one of sev-
eral co-ordinate manifestations, and if this disease has a
specific etiology, we should use some other name in
speaking of that disease. Again, if there is a disease of
which arthritis is only one manifestation, and if this
disease has a fairly constant and definite anatomic and
clinical description which can be distinguished from the
description of other forms of infectious arthritis, and in
which the definiteness of the description suggests theprobability of a specific cause, or at least of a specific
reaction of the body, we should use some special term in
describing that disease. The use of such a special de-
scriptive term is only following precedent, for we clas-
sify diphtheria as a specific disease from its specific
etiology, and scarlet fever as a specific disease from its
definite clinical picture. Provided that rheumatic fever
is such a disease as we have described, we have no more
right to use the term infectious arthritis as synonymous
with rheumatic fever than we have to use the term infec-
tious angina as synonymous with scarlet fever.
The term rheumatic fever has been chosen to describe
such a disease—if its exists—as being preferable to the
term acute rheumatism, for the reason that it is analo-
gous to the terms typhoid fever and scarlet fever, which
have stood the test of time. The name acute articular
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